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57 ABSTRACT 
A process for gas-absorption and dust-removal with an 
excellently high rate and capacity is provided wherein 
gas containing a specific gas component to be ab 
sorbed and/or fine dust to be removed is passed up 
wardly through a perforated plate or grid plate tower 
without weir and downcomer having a free-space ratio 
of 0.25- 0.60, where said gas is contacted countercur 
rently with liquid absorbent under the stated 
conditions. 

3 Claims, 6 Drawing Figures 
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PROCESS FOR GAS-ABSORPTION AND 
DUST-REMOVAL 

This is a continuation of application Ser. No. 5 
344,502, filed July 25, 1972, now abandoned. 
This invention relates to a wet process for removing 

a specific gas component, such as sulfur dioxide, oxides 
of nitrogen, hydrogen sulfide or the like, and fine dust 
or soot from gas, and more particularly, to a wet pro- 10 
cess for absorbing a specific gas component and/or for 
collecting fine dust in gas by employing a Moredana 
plate tower. 
The term "Moredana plate tower' as used in this 

specification means plate tower comprising perforated 15 
plate, grid plate or the like without weir and down 
CC). 

Wet gas-absorption or dust-removal processes are 
well-known wherein a specific gas component or fine 
dust from gas containing such specific gas component, 20 
vapor component or fine dust is absorbed by bringing 
the gases into contact with liquid absorbent. 

Recently, due to increasing industrial production, 
harmful gas components and fine dust contained in 
waste gas or off-gas from various industrial plants have 25 
presented serious problems of atmospheric contamina 
tion or air pollution. The wet gas-absorption and dust 
removal processes play important parts in the solution 
to these problems. 
Typical wet gas-absorption and dust-removal pro- 30 

cesses include those of the type wherein gas absorbers 
by liquid drops such as, for example, packed tower, 
spray scrubber and the like are employed and those of 
the type wherein gas absorbers by gas foams or bubbles 
such as, for example, bubble-cap tower, perforated 35 
plate or sieve plate tower, grid plate tower and the like 
are employed. 
However, the process employing a packed tower has 

some defects. That is, channelling of liquid and gas 
streams in a packed tower are likely to occur, and 40 
plugging or blocking generates in a packed tower dur 
ing operation when gas or liquid contains solid materi 
als, particles or the like. The process employing a spray 
scrubber also has some defects. That is, a large amount 
of power is required to spray the liquid, liquid entrain- 45 
ment is likely to occur and absorption capacity is not 
satisfactory. Moreover, the processes employing these 
gas absorbers by liquid drops are, in general, not pre 
ferred in the case of absorbing gases having a high 
liquid film resistance. 50 
The processes employing a plate tower such as, for 

example, bubble-cap towers, perforated plate towers 
and the like are generally applied when a large scale 
apparatus is required, when a packed tower cannot be 
used because of excessively high or low liquid flow 55 
rates or when gas or liquid contains solid materials or 
the like. However, the plate tower also has some de 
fects, that is, pressure drop through the tower is rela 
tively high and plate efficiency of the plate tower is 
usually low. Moreover, when a plate tower is employed 60 
for absorbing gas of a high liquid film resistance, that is, 
in the absorption of a gas slightly soluble in liquid ab 
sorbent, only a low rate of absorption is obtained. Ac 
cordingly the tower tends to become large and, in the 
case of large scale towers, the rate of absorption is still 65 
unsatisfactory. 
Furthermore, in the conventional industrial absorp 

tion processes, superficial gas velocity in tower is usu 

2 
ally limited to the range of 0.3 - 2 m/sec. Accordingly 
in order to treat a large flow rate of gases, a large-sized 
tower is required. Therefore, development of gas 
absorption and dust-removal processes having a high 
gas capacity has been eagerly desired in the industry. 
An object of the present invention is to provide a 

process for removing a specific gas component and/or 
fine dust from gas by employing a Moredana plate 
tower which is capable of removing the specific gas 
component and/or fine dust with an enhanced effi 
ciency and of treating the gas at a far increased flow 
rate. 
Other objects and advantages of the present inven 

tion will be apparent from the following description. 
FIG. 1 illustrates curves of pressure drop versus Su 

perficial gas velocity in the tower. 
FIGS. 2a-2c are photographs showing the state of gas 

liquid mixture on the Moredana plate. 
FIG. 3 is a schematic sectional view showing the 

structure of the Moredana plate tower employed in the 
present invention. 
FIG. 4 is a plan view of the Moredana plate of FIG. 3. 
In accordance with the present invention, there is 

provided a process for removing a specific gas compo 
nent and/or fine dust from gas, comprising passing said 
gas containing the specific gas component and/or fine 
dust upwardly through a plate tower comprising at least 
one perforated or grid plate without weir and down 
comer having a free-space ratio of 0.25 - 0.60 at a 
superficial gas velocity falling within the undulation 
region defined hereinafter, while passing liquid absor 
bent downwardly through said plate tower in counter 
current flow relationship to the upflowing gas under a 
liquid-gas ratio (L/G) of 0.5 or more. 
A gas-absorption and dust-removal process employ 

ing a plate tower without weir and downcomer, i.e. 
Moredana plate tower, is already known. This process 
has become of major interest lately. This is because this 
process has the following advantages: uniform gas-liq 
uid contact can be obtained even at a low liquid flow 
rate; large-sized apparatus can be utilized; pressure 
drop through a tower is relatively low, and; a gas-liquid 
system containing solid materials can be advanta 
geously treated. However, in the known process 
wherein the plate tower without weir and downcomer, 
is employed, maximum superficial gas velocity in the 
tower is limited to at most approximately 2 m/sec. 
Accordingly this process also has a defect in that a 
large-sized apparatus is required for treating gas at a 
high flow rate. 
For a plate-tower without downcomer, the plot of 

pressure drop AP through a plate against superficial gas 
velocity Ug in the tower, in the case of countercur 
rently contacting gas with liquid, typically gives a 
straight line with breaks at two points A and B, as 
shown in curve (a) of FIG. 1. The curve (a) of FIG. 1 
shows this plot when the free-space ratio of the plate is 
0.20. The point A of curve (a) is the point where the 
liquid begins to be retained on the plate. When the 
superficial gas velocity Ug is lower than that of the 
point A, the liquid falls down through the holes of the 
plate without being retained on the plate. This state is 
called weeping. As the superficial gas velocity Ug in 
creases from the point A to the point B, the gas passing 
through the liquid layer on the plate is, at first, in a 
bubbling state; and afterwards it changes gradually to a 
foaming or frothing state. Between the point A and the 
point B, resistance or pressure drop increases with a 
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relatively gentle slope. 
When superficial gas velocity Ug approaches the 

point B, pressure drop AP through the plate and height 
of the liquid-gas mixture layer on the plate increase 
rapidly and, finally, flooding occurs. In this flooding 5 
state, stable operation can not be performed. Hereto 
fore, the point B has been referred to as "point of maxi 
mum permissible gas velocity' and the superficial gas 
velocity at the point B has been referred to as "maxi 
mum permissible gas velocity'. Namely, for a plate 
tower without downcomer exhibiting the behavior as 
shown in the curve (a) of FIG. 1, the region between 
the point A and the point B is a stable working region 
and the point B substantially corresponds to the flood 
ing point. A plate without downcomer having a free- 5 
space ratio (total area of holes in plate/plate area) of 
approximately 0.08 - 0.20, in general, shows the curve 
(a) in FIG. 1. 

It has been found that the plot of pressure drop AP 
through a plate against superficial gas velocity Ug gives 20 
a curve similar to a curve (b) in FIG. when a 
Moredana plate having a free-space ratio of 0.25- 0.60 
is employed. The curve (b) in FIG. 1 shows the plot of 
pressure drop AP through a plate against superficial gas 
velocity Ug in the case of a Moredana plate having a 25 
free-space ratio of 0.31. 

In the curve (b) of FIG. 1, the liquid is retained on 
the plate at a region exceeding the point A, and pres 
sure drop AP gradually increases with an increase of 
superficial gas velocity Ug between the points A and B, 
similar to in the curve (a) of FIG. I. However, in this 
case flooding does not occur on exceeding the point B, 
and up to a point C of curve (b) the plot of AP against 
Ug gives a straight line with a little higher slope than 
that of the line between the points A and B. On ap 
proaching the point C the increase of the pressure drop 
AP is rapid and flooding occurs. As it is usually difficult 
to clearly observe the exact flooding point, the point C 
may be referred to as flooding point for convenience's 
sake. 
A state of the gas-liquid mixture on the Moredana 

plate betweeen the points B and C is as follows. In this 
region the liquid stream and gas stream are mixed ef 
fectively on the plate and the group of blocks, each 
composed of the gas-liquid mixture in a state of foam or 
froth, is formed on the plate. These blocks move vigor 
ously up and down repeatedly in the liquid-gas layer on 
the plate. A part of the fallen blocks is broken, and then 
new blocks are formed and immediately rises. Thus, the 
mixing of the gas phase and liquid phase can be effec 
tively done, the interfacial area between gas and liquid 
increases and both liquid laminar film and the liquid 
gas interface are renewed incessantly. 
Therefore, the region between the points B and C in 

the curve of the type similar to the curve (b) of FIG. 1 
is herein defined as "undulation region', and the point 
B and the point C are termed "minimum gas velocity of 
undulation region' and "maximum gas velocity of un 
dulation region', respectively. 
FIGS. 2A, 2B and 2C are photographs showing the 60 

state of gas-liquid mixture on the Moredana plate. 
FIGS. 2A and 2B show states at a point of Ug 4.0 

mfsec positioned in the undulation region, i.e. between 
the points B and C, in the curve (b) of FIG. 1. FIG. 2C 
shows a state at a point of Ug 1.8 m/sec positioned in 65 
the stable working region, i.e. between the points A and 
B, in the curve (b) of FIG. I. As mentioned hereinbe 
fore, in the undulation region the gas-liquid mixture 
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4 
moves up and down repeatedly and furiously in the 
form of the group of blocks each composed of minute 
foams or froths. Such block is indicated by reference 
numeral 1 in FIGS. 2A and 2B and has an appearance 
similar to a cloud in the photographs. FIGS. 2A and 2B 
show the moments at which the block 1 is at the highest 
position and the lowest position, respectively, of the 
movement of the block. 

In contrast, at the point of Ug 1.8 m/sec positioned in 
the region which has been heretofore called a stable 
working region, i.e. between the points A and B in the 
curve (b) of FIG. 1, the gas-liquid mixture is in the state 
of foaming or frothing, which state is indicated by ref 
erence numeral 3 in FIG. 2C. In FIGS. 2A, 2B and 2C, 
reference numeral 2 indicates liquid moving down 
along the inner surface of the tower. 

It has been found surprisingly that a high rate of 
gas-absorption and dust-removal is obtained in the case 
of contacting gas, containing a specific gas component 
and/or fine dust, with liquid absorbent countercur 
rently in this undulation region, i.e. the region between 
the points B and C in the curve (b) of FIG. 1. 

It depends particularly upon a free-space ratio of the 
plate, as well as physical properties of gas-liquid mix 
ture and flow rate of gas and liquid, whether the hydro 
dynamic relation as shown in the curve (b) of FIG. 1 
appears or not. This will be understood by the explana 
tion given below which illustrates the relation between 
the liquid flow rate L (kg/m.hr) and the free-space 
ratio of Moredana plate. This relation results in a rela 
tively wide undulation region similar to the region be 
tween the points B and C in the curve (b) of FIG. 1. In 
this exemplification sulfur dioxide (SO) was scrubbed 
with an aqueous sodium carbonate (NaCO3) solution 
by using various Moredana plates each having a differ 
ent freespace ratio. 

Firstly in the Moredana plate tower, comprising three 
perforated plates each having a free-space ratio of 
0.31, the undulation region BC in the curve (b) of FIG. 
1 resulted under a liquid flow rate of 9,000 - 1 10,000 
kg/mhr. 95-99% of SO, was absorbed by aqueous 
NaCOa solution at the liquid flow rate above 10,700 
kg/mhr, and the superficial gas velocity between the 
points B and C. However, when the liquid flow rate was 
less than 9,000 kg/mhr, the rate of absorption was 90 
- 88% or less at the superficial gas velocity below the 
point B, and less than 85% at the superficial gas veloc 
ity above the point B. This is because the rate of mass 
transfer on the plate decreases considerably. Namely 
suitable liquid hold-up on the plate for mass transfer 
cannot be obtained due to a relatively low liquid flow 
rate as compared with the gas flow rate. Especially 
when the superficial gas velocity exceeded the point B, 
it was observed that the gas stream flowed directly 
through the liquid layer on the plate and that the liquid 
on the plate was splashed upwardly in the form of fine 
drops by the gas stream. When the liquid flow rate was 
more than 40,000 kg/mhr, the region BC appeared, 
but the value of pressure drop through the one plate 
was -40 mmHO or more. Accordingly these condi 
tions are not always good working conditions. Conse 
quently the range of optimum liquid flow rate (L) is 
20,000 - 30,000 kg/mhr in the case of the perforated 
plate having a free-space ratio of 0.31. 
Secondly, in the plate of a free-space ratio of 0.25, 

the undulation region BC could not appear at a liquid 
flow rate exceeding 25,000 kg/mhr and a curve simi 
lar to the curve (a) of FIG. 1 resulted. When the liquid 
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flow rate was below 9,300 kg/mhr, the undulation 
region BC also appeared. However these conditions are 
not preferable because the rate of absorption de 
creased remarkably at the superficial gas velocity ex 
ceeding the point B. Accordingly, a preferable range of 5 
liquid flow rate in the plate of a free-space ratio of 0.25 
is between 9,300 and 22,000 kg/mhr. This is narrower 
than that of the plate of a free-space ratio of 0.31 de 
Scribed above. 
On the othel hand, in the plate of a free-space ratio 

of 0.20 the undulation region BC never appeared at the 
liquid flow rate (L) exceeding 7,500 kg/m.hr, and a 
curve similar to the curve (a) of FIG. 1 resulted. When 
the liquid flow rate (L) was 5,000 kg/m.hr, a curve 
similar to the curve (b) in FIG. It was obtained. How 
ever, in this case the rate of mass transfer on the plate 
decreased considerably at the superficial gas velocity 
exceeding the point B because of lower liquid flow rate. 
Accordingly these conditions cannot be used practi 
cally. 
From the above exemplification, minimum free 

space ratio of the Moredana plate is considered to be 
0.25. Furthermore, for the plate of a free-space ratio 
exceeding 0.35, the undulation region BC always ap 
peared at a liquid flow rate below 60,000 kg/m.hr, 
which was considered to be a practical flow rate. How 
ever, when the free-space ratio of the plate was more 
than 0.60, the free-space was so large that it became 
difficult to hold the liquid layer on the plate. Accord 
ingly the plate having a free-space ratio of more than 
0.60 is not practical. 

In general, the range of the free-space ratio is from 
0.25 to 0.60, preferably between 0.30 and 0.50 for a 
practical use. When the free-space ratio is lower than 
0.25, available range of the liquid flow rate is narrow 
and pressure drop through the plate undesirably in 
creases. In contrast, when the free-space ratio is higher 
than 0.60, the undulation region BC appears only in the 
case of excessively high superficial gas velocity and 
pressure drop through the plate also increases. 
The relation between free-space ratios of the 

Moredana plate and minimum liquid flow rates capable 
of using the undulation region effectively is shown 
in Table 1. 

Table 1 

Free-space ratio Minimum liquid flow 
of the plate rate (kg/m.hr) 

0.25 9,300 
O3 10,700 
O.35 11,600 
0.40 12,800 
0.45 4,000 
OSO 15, 100 
O55 6,300 
OO 7, OO 

Note: These data were obtained by treating gas con 
taining SO, with a 5% aqueous NaCO solution in the 
perforated Moredana plate under a liquid-gas ratio 
(LFG) of 0.5. 
Heretofore, in order to provide a curve similar to the 

curve (b) of FIG. 1, it was necessary to reduce the 
liquid flow rate L because of employing a plate having 
Small free-space ratio. Accordingly rate of mass trans 
fer decreased remarkably at the superficial gas velocity 
exceeding the maximum permissible gas velocity. 
Therefore it has been an accepted theory that the rate 
of mass transfer decreases when the superficial gas 

O 

5 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

6 
velocity exceeds the maximum permissible gas velocity. 
Further when the liquid flow rate is increased so as to 
raise the rate of absorption, a curve similar to the curve 
(a) in FIG. 1 results, Moreover, in this case, the gas 
treating capacity of an apparatus is low because of the 
lower maximum permissible gas velocity, which sub 
stantially equals the flooding velocity. 

It has been quite unknown that the maximum perfor 
mance of the Moredana tower is exhibited in the case 
of the large free-space ratio and the high liquid flow 
rate as mentioned above. 

In the gas-absorption and/or dust-removal process of 
the invention wherein the undulation region BC as 
shown in the curve (b) of FIG. 1 is employed, the ratio 
of the liquid absorbent flow rate L (kg/mhr) to the gas 
flow rate G (kg/m.hr), which ratio is herein referred to 
as L/G for brevity, is 0.5 or more and preferably 1 - 3 
for practical use. When the value of LIG is less than 
0.5, the rate of mass transfer decreases at the superfic 
ial gas velocity exceeding the minimum undulation 
velocity, i.e. the point B in the curve (b) of FIG. 1, 
because of low liquid flow rate and, therefore, a satis 
factory rate of absorption cannot be obtained. On the 
other hand, when L/G goes up to an extremely high 
value, the pressure drop through the plate becomes 
higher and the undulation working region becomes 
narrower. Therefore, maximum L/G is generally lim 
ited to approximately 25 for practical use. 
The aforesaid points B and C, defining the undulation 

region for the Moredana plate tower according to the 
present invention, can be easily determined by experi 
ments. The curve (b) in FIG. 1 was practically deter 
mined by experiment, in which a perforated plate is 
employed at a liquid flow rate of 20,000 kg/mhr. 
Further, the superficial gas velocity at the point B 

(Ugm) may be calculated from the following four ap 
proximate relations, as mentioned by H. Uchiyama, K. 
Hirao and N. Meno in Kagaku Kogaku, 35, 116 - 122 
(1971): 

(--) - 13 () 

U 
E7- 40,92F-030 (f- x 10) - Iss (2) 

E. = 67.8 ( -) -23 (fix 03) -0.576 (3) 

re-iss (4) 

wherein 
Ugm - superficial gas velocity at the point B (m/sec) 
g = gravitational acceleration (m/sec) 
Fe F free-space ratio of perforated plate and grid 
plate (-) 

L = liquid flow rate (kg/m'sec) 
G=gas flow rate (kg/m sec) 
pl = liquid density (kg/m) 
pg. = gas density (kg/m) 

= capillary constant (m) 
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or = surface tension (kg/sec) 
The above equation (l) is applicable to the perfo 

rated plate in the case of Fc > 0.16 and pgpl X 10 a 
0.838, and the equation (2) is applicable to the perfo 
rated plate in the case of Fc 0.16 and pgplx 10's 
0.838, the equations (3) and (4) are applicable to per 
forated plate (Fc is 0.16) and grid plate, equations (3) 
and (4) when pg/plx 10' l.20 and pg/pl X 10's 
1.20, respectively. 

5 

Superficial gas velocity Ugc (m/sec) at the point C of 0 
the curve (b) in FIG. 1, that is, superficial gas velocity 
at Substantial flooding point, may also be calculated 
from the following two approximate relations: 

U - f = 7.509 x 102 x L-0.5704 5) 
ign 

Ugr 
- c.007 = 3.434 x L. 6) 

Wherein 
Ugm and L are the same in the equations (1) - (4). 
The above equations (5) and (6) are applicable to 
the Moredana plate used in the present invention, 
the equation (5) and (6) when L = 6 x 10 - 1 1 x 
10 kg/mhr and L = 10 - 6 x 10 kg/m.hr, re 
spectively. 

The Moredana plate according to the present inven 
tion includes a conventional perforated plate, or grid 
plate composed of cross bars or parallel bars and the 
like having a free-space ratio of 0.25 - 0.60. 
When a perforated plate is employed, the diameter of 

the holes in the plate is not particularly limited, but it is, 
in general, 2 - 16 mm, preferably 3 - 10 mm. In the 
case of a grid plate, the width of the slot or slit is, in 
general 3 - 10 mm. 

In accordance with the present invention, a high rate 
of gas-absorption or dust-removal can be achieved by 
contacting gas with liquid countercurrently at a high 
superficial gas velocity falling within the undulation 
region BC of the curve (b) in FIG. 1, and at the stated 
liquid-gas ratio (LFG). 
Referring to FIGS. 3 and 4, numeral 4 designates a 

Moredana plate tower which comprises three perfo 
rated plates 5 without weir and downcomer. As shown 
in FIG. 4, the plate 5 has a plurality of holes 11 and its 
free-space ratio (total area of holes in the plate/plate 
area) is approximately 0.31. The Moredana plate tower 
4 further comprises: a gas inlet 6 for feeding gas to be 
treated; a gas outlet 7 for discharging the scrubbed gas, 
a liquid inlet 8 for feeding liquid absorbent; a distribu 
tor 9 for uniformly distributing the liquid abosrbent fed 
through the liquid inlet S over the entire perforated 
plate, and a liquid outlet 10 for discharging the liquid 
absorbent. 
Further in accordance with the present invention, gas 

to be treated can be fed into the apparatus for remov 
ing specific gas and/or fine dust at the superficial gas 
velocity which is several times more than that of the 
conventional process as mentioned above, so that the 
size of the apparatus can be made several times less 
than that of the conventional apparatus, and a high 
economical gas-absorption or dust-removal process 
can be provided. 
Other features of the process of the present invention 

are as follows. Maintenance service is easy, because 
there is far less possibility of the plugging of solid mate 
rials in the tower due to the simplicity of its structure. 
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As pressure drop through a tower is relatively low and 
spraying of liquid absorbent is not necessary, power 
requirements for the gas blower and liquid pump are 
small and, therefore, running cost is reduced. As start 
up or shut down of operation is easy and as a nearly 
constant rate of gas-absorption or dust-removal can be 
obtained at a constant liquid flow rate even if gas feed 
rate is changed, the present process facilitates the oper 
ation greatly. 
This invention is illustrated by, but by no means lim 

ited to, the following examples. 
EXAMPLE 1 

Gas containing 1,280 ppm sulfur dioxide (SOs) was 
continuously passed through a Moredana plate tower, 
comprising three perforated plates having a hole diam 
eter of 5 mm and a free-space ratio of 0.31, where it 
was treated with 5 wt.% NaCO in a water solution. 
The Na,CO solution fell downwardly in countercur 
rent flow relationship to the upflowing gas in the tower 
under the following conditions: 

Gas flow rate 18,300 kg/m.hr 
Supcrificial gas velocity in the tower 3.88 m/sec 
Gas temperature 20°C 
Liquid flow rate 19,875 kg/m'.hr 
Liquid temperature 20°C 

The rate of absorption (the amount of SO, absorbed 
X 100/the amount of SO, fed) obtained by the value of 
continuous analysis of SO, in off-gas from the tower 
was 98.8% or more. During the operation, the height of 
liquid on the Moredana plate was approximately 31 
mm and the total pressure drop through the tower was 
approximately 90 mmH2O. 
A gas absorption test was repeated in the same man 

ner as mentioned above except that a Moredana plate 
tower, comprising five perforated plates having a hole 
diameter of 5 mm and a free-space ratio of 0.31, was 
employed. 
The rate of absorption was 99.8% or more, and the 

total pressure drop through the tower was approxi 
mately 150 mmH.O. 

Comparative Example 1 
Gas containing 1,340 ppm SO, was passed at a super 

ficial gas velocity of 1 m/sec through a Moredana plate 
tower, comprising three perforated plates having a hole 
diameter of 5 mm and a free-space ratio of 0.31, where 
it was treated with 5 wt.% NaCO in a water solution 
under L/G of 3.78. The rate of absorption was 92.7%. 

It will be understood that the absorption method of 
this invention has the remarkable effect of increasing 
the rate of absorption and gas treating capacity when 
the results of Example l are compared with Compara 
tive Example 1. 

EXAMPLE 2 

Gas containing 200 ppm nitrogen oxide (NO) was 
continuously passed through a Moredana plate tower 
(the diameter of the tower was 400 mm) comprising 
fifteen perforated plates, having a hole diameter of 5 
mm and a free-space ratio of 0.30, where it was treated 
with 5 wt.% sodium chlorite (NaClO) in a water solu 
tion. The NaClO, solution fell downwardly in counter 
current flow relationship to the upflowing gas in the 
tower under the following conditions. 
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miscc Superficial gas velocity in the tower 
000 kg/m'.hr Liquid flow rate 

The rate of absorption obtained by NO concentra 
tion in off-gas from the tower was 85%, and the total 
pressure drop through the tower was approximately 
300 mm HO in the operation. 

Comparative Example 2 
Gas containing 200 ppm NO was treated in the same 

way as mentioned in Example 2 except that a 
Moredana plate tower (the diameter of the tower was 
400 mm), comprising 15 perforated plates having a 
hole diameter of 5 mm and a free-space ratio of 0.20, 
was employed and the superficial gas velocity was l 
m/sec and the liquid flow rate was 20,000 kg/mhr. 
Approximately 60% of NO was removed. 

EXAMPLE 3 

Flue gas containing approximately 0.5 g/Nm of dust 
having a diameter of 0.05 - 5 micron was continuously 
passed through a plate tower comprising two perfo 
rated plates, having a hole diameter of 5 mm and a 
free-space ratio of 0.25, where it was treated with in 
dustrial water. The water fell downwardly in counter 
current flow relationship to the upflowing gas in the 
tower under the following conditions. 

Superficial gas velocity in the tower 3.0 m/sec 
Gas inlet temperature 200°C 
Water flow rate 20,000 kg/m.hr 
Water inlet temperature 40°C 
LIG 1.48 

The rate of dust-removal obtained by the amount of 
the dust in off-gas from the tower was 98% and the total 
pressure drop through the tower was approximately 50 
mm H.O. 

It will be highly appreciated as an excellent dust 
removal process for preventing air pollution that hy 
drophobic dust having a diameter below 2 micron 
which has been generally difficult to remove by the 
conventional process can be removed at such a high 
rate. 

EXAMPLE 4 

Gas containing 25,000 ppm HS was continuously 
passed through a Moredana plate tower comprising 
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10 
four perforated plates, having a hole diameter of 5 mm 
and a free-space ratio of 0.30, where it was treated with 
10 wt.% sodium hydroxide (NaOH) in a water solution. 
The NaOH solution fell downwardly in countercurrent 
flow relationship to the upflowing gas in the tower 
under the following conditions. 

3.54 misec 
20,000 kg/m.hr 

5 

Superficial gas velocity 
Liquid flow rate 
L/G 

The concentration of HS in off-gas from the tower 
was 5 ppm and the total pressure drop through the 
tower was approximately 120 mmHO during the oper 
ation. 

EXAMPLE 5 

Gas containing 1,330 ppm SO, was passed at a super 
ficial gas velocity of 5.8 m/sec through a Moredana 
plate tower, comprising three perforated plates having 
a hole diameter of 8 mm and a free-space ratio of 0.49, 
where it was treated with 5 wt.% NaCO in a water 
solution. The Na,CO solution fell downwardly in 
countercurrent flow relationship to the upflowing gas 
in the tower at a liquid flow rate of 20,000 kg/mhr. 
The concentration of SO, in off-gas from the tower 

was 8 ppm and the total pressure drop through the 
tower was approximately 188 mmHO in the operation. 
What we claim is: 
1. A process for removing a specific gas component 

and/or fine dust particles from a gas which comprises 
passing said gas containing the specific gas component 
and/or find dust particles upwardly through a plate 
tower comprising at least one perforated or grid plate 
without weir and downcomer, said plate having a free 
space rate. (FC) in the range from 0.25 to 0.60 and 
passing said gas through the tower at a superficial gas 
velocity within a range from 3 to 5.8 m/sec, and simul 
taneously passing a liquid absorbent downwardly 
through said plate tower at a liquid flow rate of not less 
than about 9300 kg/m'.hr, said liquid flow rate increas 
ing as the free space ratio increases to not less than 
about 17,100 kg/mhr at a free space ratio of 0.60, 
wherein the liquid flows in a counter current flow rela 
tionship to the upflowing gas, the liquid to gas ratio 
(L/G) being in the range from 0.5 to 25. 

2. The process as claimed in claim 1, wherein said 
freespace ratio of the plate is between 0.30 and 0.50. 

3. The process of claim 1 wherein the liquid to gas 
ratio (LFG) is in the range of 1 to 3. 
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